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(54) METHOD AND DEVICE FOR PROCESSING 
IMAGE 

(57) Abstract: 

PURPOSE: To display a dynamic image such as a 
portrait or an animation image in colors at low cost with a 
little data. 

CONSTITUTION: When a start flag SF is turned to [1] 
(step S40) in the case of preparing the dynamic image 
for the color portrait, closed curved corresponding to the 
respective sections of the portrait are prepared (step 
S41) and next, deformation information data are read out 
to deform the prepared closed curved (steps 42 and 43). 
Afterwards, the boundary and inside of closed curves A 
to F are painted out (step S44) and the former display is 
cleared and changed into the prepared display (step 
S45). This processing is repeated until an address 
pointer AD to designate the deformation information is 
turned to the final address. Thus, even when displaying 
the dynamic image of the portrait in colors, it is not 
necessary to provide data for the entire part or one part 
of the portrait or the like as many as the number of 
screens to move the image but it is enough to simply 
provide closed curve data, color data and sequence data 
for changing the expression of the portrait. 
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(57) [S»] 

-h77^SF# [1] izfc&t Uf77'S4 0) , 

4 1) , 'A^-V. «»«*x-^*«*fflUTf^ricbfc 
m&&&&M-?2> Ufy7S4 2. 4 3) . 
ffl[ft#A~F©&fM3«fctfF , 9g|5£&r>o.£L CX-tv? 
S4 4) . B3<0^S£2 U TLTf^J&Stlfc^t-^X. 
-5 (Xf7^S4 5) . fLT, ^ffiHf#8 -5 7 
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1 

C£C J: 0. Mft©*»H«£ff jSU 

w^jh i Ett<z>H{fcffi92r&. 

[M&H4] fWEma***ifi*KJ:oTffsritt-*ffls 
n tcjts c x x ggatx tt y mm s i ¥&-r^ Jtim * 

cw*^5i i)trE£*Btt<z>B!ttti&£K$-r£fcti><z> 

m £m&.mm.&-^-& t& z> ->-- y > x 5*- * s *t 

[ii*3H6] iitE£*Bft<aB!ttsg££7rr<&fc«><z> 

£©^3&W'h->— ^ >X^— :?»^;^£!frS&/^;^--'^^ 
>X7 ^ -*£jgiRLT1t&fi&^it-3;r£^;: c };^), -> 

&»*B«lS*Mi?-*Bltt*S*flS-r.& c t *w*£-r 
3§t*Jg 1 Elfi©B1k4!lS3&&. 
[W*«7] ffl)E£4:BttQBiaie«XJg-r«&ti>0> 



(2) 4#BI¥7 - 2 6 2 3 9 8 

2 

co*»««ciE:i;TS*ii«ioHia*s*»LTa[ft 
©S£»B»£f£i£-r*BflMis»^i8:£, 

m *. fc - 1 t r a a&iaagB. 

[MT«Jg9] HdIBISffii»^fiE^©tt, iS***^^ 
20 — ^— *£E1ftU 

js 8 Ettwa&aaasB. 

sn&**©*7--B*sajjvr5aji^a£. $e>ic 

sn&tt*©*?— Bi*fcw»i-r<&ww*a«:. set 
=rr* n t *»*tr«ii*a8 EiSwa&aaagB. 
5<? [M^i3i ffiEBfi&iftreft^iti*. mmn%&%. 

a^»MSg^^5£-r-2> 2 -rxD K ■;/ hfiCB^^-T a <h t 
fete. -€-©Ky httB©«#*J|ta-r**Ri, 

■B;<fc»&0>R3£S*Sr«-S¥ai:. 

IIXttySiCttiSMTSttfelc. mE**S 

& at *#-r* 

^<h-raw^JS8iBm«H#5aagB. 
40 [WJRJH14] iitetsff«s^it». aac3«» 

>r > x t 1 - ^ * ffiREte b T ^ ^ y > x =r— 9 

t*4*«tr*»**8E«oB«uaa»«. 

m&om.&'Sltfr «=> ^ -5 /h ^ > X 5 s — ^ £*g»Etg: 
b T ^ -5 /h ^ > x t^- ^ Elt ^a t . 
50 ffifcO/jN->-'b->XT : -^^'B»^^t>cCi^jMS?LTffi 
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[0 0 0 1] 

fbH £ 4>»<3x— ^ n J: ^ TJSHjoJ^ K L, lij^MS^r 
[0 0 0 2] 

s. f it, :^b*7 bwt&m3t<Dm&L7 : —#\z F7 h 

[0 0 0 3] 

[0 0 0 4] 
[0 0 0 5] 



(3) #M¥7 - 2 6 2 3 9 8 

[0 0 0 6] Sit, ffSL^SfittLT, WAtfWf** 
2E«Ocfc'5lC* ffiESIttSIti:. iSSi^li^yil 

3 E«*&«t sic, ffiE/?r£<?>£*att 

d 16 i;T x JKSXfc* y ffiSS 1 ¥{i-rr>itijn $ 

[0 0 0 7] WtL«I9*3B5BB«^J:'5(^ f&ES*® 

rot i t>©^-y>x5 s -^«r*j«-r'5je»«*jc*^ 

■f^^^CLTfe^^c #I*tf»3R^7E*4><fc5K:, 
[0 0 0 8] W*Ja8fB«coiJ#Sas^g^, H^f^oS 

[0 0 0 9] Sfc, CTA«IS*JS9fB«^ct^lC, mffB 
50 •p«±ICj:oTfflft»*fffi!c'r*<J:'5lcUTt>«tl^ 0iJ 



(4) 

5 

?L&m&m i ofBigcDcfc-ptc. mzm&mftfc^mz* 
z> tz tb ©& ffl m momfe (nrnm^— ? & & %> m a 

UT-i?\Z&-oXftfc\.. mtt7-W&ftf$.^@i\Z> 

$ tl fc * =7 - 5 s - * \Z M J&T 3 6 ffl ft IS ©«#MJ <fc 
^©rtSBSrmD^.^-r.fcotCLTfc.fcU. CTxJfit* 
JS1 lta«©«fc?lc, mtt?-m&<fefc^®\z&-DT 

^iC^-r-S^ptcLTfcct^. 0J*Jfa*JiU 2SBiK© 10 
&o\z. Blua*9-iiI«fPJ5£#aK:«t-DTfpjEKSn&fl[ 

■5lwUTt>«t^. C»J^.«ig*)Sl 3gH«©«t'5C. mJfB 
[0 0 10] 1 4lS*©«fc3fc, ffiffiftft? 

i»*»je*a»4, 

S->-^r>X^-5'iatS^ai:, }H&©->-^->X^- 

©£^f*©»*£ttj&>£fcS/h~>-^>X7*-*£l« 30 
T -> - ^ > x ? - * * fi£ T -> - T > X x - 9 fcfc ^ 

at. 5ffiA-5<fc-5i-LTfc«fc^. &\z.ixm3tm 1 6ta 
^©.totc. ffiflBX&lft$Ra£^att. AASflMcto 
T*»««SffJSfiT**»**f^«#at. *»««fp 

latitat. Srffl^.S«fc'5irLT ! b«t^^ 
[0 0 1 1 ] 

* * «t zfivm&v>mm z &<t 2 -a- -5 -> - > x * 
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[0 0 12] 

CPUl. ROM2. R AM 3 , Xfy^glU. ^^BB 
5. — yj >* 6fe<fcCP&SB£ii£.£A*X 7(C<fc-3T 

t. x-r y5=-aB4*»6*BH»^*«A**nat, 

^•1t^(C*tJ[£;-r^< ROM 2 CftiWStlT^SffiiJW^Q 

jefflfflfeitf^-^OlfWaiS) *fT5. *&, CPU 

1 ttftSBl^X^Sr^LTfeO, flSBl^X 9 \Z V v V 

[0 0 13] ROM2ttCPUl©ai^0^7A$;ft 
(SUTHStifci:. &i£©l3 3lc^Tcfc-5lr<Hffiii&© 

^ffcftMUTHS. RAM3ttCPUlMS!!K 

K:83«r*. x-r •>5 i ai54tt^-^l/-^lc:J;oT^^$ 
n-5fc©T. S3S©^^©»jiii©5*.© 1 -IZMIR-? 
St€S-lcSf^^n-5->-y>X^*?X'f yf (->-^r> 

x^-^iiK^a) fc£tf«i^f£/£4aa£Pite'r-5<»: 

^(C^fls^nax^- hX-f 7?^f fife. 
Tfc<fc^„ 

[0014] ^^g)5 (S^^a) 5HCPU1 ©SCgSQ. 
S(C<fc^T^$n-5mffl^^^-©yn-trX^lC«^-r 
^fc©-e. ^Ixtfll^ft^-^^IsISS (Video Display Pr 
osseser : WTVD P <fcH-3) , VRAM, TVf^ 
yHS^WMSn*. &*5. Siffi©^^«TV^ 

LCDTtJ:l>. 73 7-yU>^ (fPS'J^a) 6tt 

-5. ±taCPUl. ROM2*J;a!RAM3ttt«:<!:L 
M¥g2 3 5Mt5. Sfc. ROM2tt^^1f^ta 

*^a. ->-'7->x^-^iaig^a^^fi£-ra. 



7 

[0015] ftmzmwrz, 

ZtUZkO, #J*j£C PU 1 ft(OSI^y^^0>f 

4T^-^>X#^£^jgLTXx^:/S 1 6 (CitOo 
1 4^yt>7 P bTXT77'S 1 6 fcittr. IsTztfr) 

X^-^ (1) - (n) a*»JM«*nT^*. 

X^-^ (1) - (n) ttSqs£&*<H«i£S£®.fc3 
mm (1) - (n) t^Mft^-^CcfcoTttdcS 

^>x^-^ * g & f:t&5£T£ c <h*« pJig-rfe* <t <t fc 

«JtET*&£o Xf77'S14T\ #J;U£S/-^>X#^ 
= (1) ^iMJR^nfcJg^Kte, ROM2f:M^nt 

^^i/~^r>x^— ^ (i) <d\h^ d) ~ 

(n) ) ata^fflsn^zi^ic&s. 

[0 0 17] *^T, Xf'V^S 1 6TX< ^y^gJ5 4 CO 
X^-hX<!y5 L *«*>bfc^«^ft49JgiJ'r-&. X*- 
HX-f 7f**>LT^ftttnH Xf77 P S 1 2 \zm 

1 8 (Cj1A>TX^— ^77^5 F^ [ 1 ] -C«2>j&>§j&> 
**J8iJTS. X^-h77^SFH ftJE^X^y^S 

2 2, Xfyy'S 2 4 T^"T«t "5 JC, X^-hX<7f 
<7)*>«Sf^tC*i;T [1] [0] ^3?StCj«03i 
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8 

SF= [l] co<h#{y®^coi(iiii^^^pJ^t:-r^)t)C?> 

T££o «lfl<0;i/-5 1 >TttSF= [0] 

0. Lfci^oT, ZKBt^fctX^yT/S 1 8 OWgiJdSS 

^NO<h&oTXf7/'S2 0lC»(8[TS. 2 tMJ 

bj^wi/-5P>t\ eajAtfgEcs f= ci] jcttoT 
^*£#£x^— hx< y^<D^r>mi^$>^t. 
teX^u^S 2 2 {Zftti&LS F= [0] tlTXf'^ 

jh*-&fc o -rs - t**ff ton*. 
[ooi8] XT7^S20 c^Sifc^cn :: 

T^S15 5^^^'J7no ^^Tlffl^-fy 

^£i*&<Tfc«fc^5&*, fsjntCLTfe, Xf77'S20 

* 0 &^T, Xf77'S24TX^-h77^SFS 
20 [1] \Z-k.y h ^r>X^— ^C0^J£ 
««7H1/XADS: [0] SiftK-fe y HT*. ^ftlcfc 
0, jS*?$n^^>-^r>X7 :r -^<7)^^if^^ [0] # 

«<art* (i) ) *5«*Hisn« 

:ii:^^o £<o«^ £JBWfB (l) = a d [0] # 
(n) -AD [ft**] Sift^'SHWfcfc 
*o Xr7ys 2 6T»I(7)S*t^^ie(Ife 

^^^-^-^ A-F^ROM 2 ^br^aiLT, RA 
M3 tCD— F« c 
50 [0 0 19] £ CT\ R AM 3 lCte[I]4 ^;:^TJ;'5£^:& 
fflco t 7— d7XU 7^SS^e>nT*0, ROM2^f,t^ 
a^tlfc^-^tt^TSXUTfCP— KStlS. RA 
M3©9-^xU7£K«t5t, BtTOJziKftoT 

fflffl»Af^^— ^ EHffiSA£ft2fi!^r£fc#0>^-- 

^^fe^T^X'JT 

EHSliRBffrS^— * fflffi^B£ftJ£T£fc#>co^- 

?*»«nxu7 

40 ^«ffltSX«J7 
^^Mt^X'J7 
^?:Mnx'J7 

BBffliRFfPfiE^— ^ HfliRFSr^TSfcaixT)^- 

^^Mnxu7 

[0 0 2 0] EHffiSArt^"?-* fflfi^A^^O 

^^Tfi <*^-> *»3e-rs^-^**»-r*xij7 

50 *}|£t§f-^S:»«t5XiJ7 
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5-) *ii5rr*5 s -*&»ifrrsxy7 
sjt5rrs^-*£»*frr*xy;r 
£Jf«rs^-**»*frr<&xij7 

[0 0 2 1] ttJi?^ (A) g!(&iggA£# 

5-»5£xU7^ft5E O£0, fiT'IO^W) 

a^-wie?^ (b) Hft«B&*7-afi!3exu 

#^-ttfB:7 5df (C) BHft«C**5— KfeXU 

ttffi^^i/ (D) l«D^*7-i£l'J 

"T* 7^y*»*frrsxU T 

Ji^-Kmy?*? (E) Hft«E&#9-R£xU 

Ttcfg^ (oat), fitiDo^t) 

*7-ttlB:7 7y (F) Htt«Fft*7— R5EXU 

t577^6»ttt5XU 7 

AW^i^^F*^-*^ »fi£fc*«#&»9 

^■Kffi (*^-) ^fimr"^^ttt^xU7 
[0 0 2 2] y-^r/XNO. v-^Jr >X jgtRX-Y 

!y^tc«toTa*?$nfc->--fr>^s^*»)m"r-5xu 

7 

(1) y-y>XNO. t'ctoTilK^tl 

fzfrm&comM(v-%v>(D^-9 (i) ^Mnxu7 

«**ffl (2) y-^r>XNO. (C<fc o Til«?$n 

fcffilKteOil©- gpco^-^ (2) ^Mtl>xiJ7 

(3) y-^r/XNO. K<fc o TiSiRSn 

fc{Hffi^coanic7)— gCco^— 9 (3) SftttfSXUT 



(n) y-^/XNO. (C £o Tii*?3n 

JfciHKteOftHtf)— SBO^— * (n) M»nxU7 

MMniU7 11-16«l>, MAtf. XU7 
1 lttftf»«r»JWrsxU7, XU7 1 2tt»SS:»jW 
t*xU7, XUT 1 3tt»K;m**3teR»#*tt»-r 
^)XU7, xU7 14[ii^lP^t^,xU7, x 
U7 1 5ttlS^-7€»ttr5XiJ7, XU716IJ 
f*tt«nxU7"P»5. 

[0 0 2 3] StJC^D— h(Dffi«i:S0, Xf7 
yS26^1^i:, 2sc< Xr7ys 2 8 \zMZh. D— K 
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«A-F*»f)fe©fiT»o^-rffla*«fTt)n. 

70 tC^£*l£ 0 Xf77 P S 3 2 Xfy^Sl 

[0 0 2 4] »<7^f >9^^ hgl^ 
BIS tt^-f V>f >^77'h5!lI^^T7D-5 : t-hT 

PSPflmfr) **ntsc^^<toT»0jg$ns. ^< 

V-T >^^7 P h-^T^, JfXf7yS4 0T'X^- 
h77^SF^ [1] K&oT^S*>S*>**J8yT3. 
20 X^-h77^SF^ [1] iC&oT^&ttntf, ^0 

g\*W}m<oi&7fitfint>ni3i\,*o x^-h77^sF^ 
[i] caoT^na, xf7ys4 i\zm/uxmm» 
A-Fft-tn-etif^«r*ffla 

^t>7,t ? "^CO (AD) #g<£>^1ifg^-^£ROM 
2^b^^ajTo K^ttlUfcXJgWffi^— ^ttRAM 3 
ten— FSft*« &^T\ XT7yS4 3tfflfl^A- 

3. lift let 9, ^ffl^A-FT^^T^ ^t\ZfcZ> 

[0 0 2 5] Xf77'S4 4T^L/cgflfiig| 

TS«^bfcfflffliB|A^F*t^oeTaC»o^*tl 
Z>. &^T% Xf7ys 4 5Titrj<£>3l^£r^ U 7 IT^ 

40 £<, *^T% Xr77'S4 6ty-^r>Xf-^^i 

8»ta7HI/7AD^*»7Hl/X?ttaw^» N 
OtC^KLTX^-^ys 4 7 Kit*, £»««7KUX 
AD£ [1] f£»m&XV ? — (*(?)7Hl/Xl: 

Jfitr. ) 

fit, ^SrlftOii-T. £ftK:J;9, *0O 

^>Tte>- — ^r>X^— (AD+1) #@<£>^ 
^1f#B^-^ROM2^£^m£nTR AM 3 tea 

50 -nsn, mmmizmfr&znrcz&&mmz$>t>^Tffl 



11 

a7HI/XADM»7HI/Xi:«l><&Si:, ^ffitt 

YESl:»ftLT7f7^S 4 8 \ZM&* 

^SF$ [0] l:iUTU^->T^o ^COcfc^fcL 

[0 0 2 6] ga»A-FCDf^figgigo-tt^— ^> 
H6tt^>f >yDi/7A^Kffi«A--F<7)fPfi!cffla (X 
7-7^5 2 8) 45«t^-fv-f >*9yhjaHOBBft» 
A-FOf^figjaS (Xf7/S4 1) <Oit^;i/"^>^ 

Xf 5 OTBBftttA&^-rsfflfSSrfi 1 

(Dgflffi^ (04 OX >J 7 1 ll:»*Stl5Ift) IflfcfSL 

tt, SSoBJAiKi (a4©xU7i2i:»«mi 

*JR8B»^ffia-rs«^(ctt, 3tiRSBiK0B!tt« (H4 
©xU7 13l:ftft$tl51ft) *^J5KSnSc 
T% X-^y^S 5 6TBHft«D*fPd6TSffl3ffi&ffi. 
«AH fflft«D3Wfi©*ft»tc:ffia'r-5«^«ctt, Miff 
ogflffi^ <B4<oxU7i 4k:»«£tt£ilHft> *«fpdt 

*§£(c te, Kco/^— ryofflftiSI (H4©i>J7i 5 tcte 

TEBft«FS:fPfi£-rs«iaS:ff -3, fi»J*-fri, BBft»F^ 
ft:^^tl)l^l:H, trcofflffi^ (H4WU716 

"rsfc»OS-BBft«A-F*^dc$ns, 
[0 0 2 7] y y hgagig<Pity;i/-^ 1 > 
H7, H8ttBBft«A-FSffriE-r-&«^c?)Hy hffU 
^31^ity;i/— ^>^^fxn — 3=-* — hT&£„ ceo 
HBffitt. 2APflS:JB^ii[*l«:*^aB50TVx>C X^U 

-f (e&JAfcf* n>tT:x-*Hffl^Ufc # iiiffiK:ffi3) \z 

^StrSfca&Kfr? fcC0T% 2j&P«l]**g^Iti»te*S 

£>^;b«j>£> rglS^Bresenhainj ^T^zf U XASrlSffl 
Lfc^cOT&^o TBresenhamj (?)7WJX'A 
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r^^c^Bresenhamj C07JWiJXAT$ 

70 [0 0 2 8] COIt^l/— ? : >Ttt, SfXfy^Sl 
SKIM"*. fi«<Z>Ml,*u »jftttxffi«45ct«yjfi«* 
(xi, yi) ^J:^ (x2, Y2> SIMC^L<& 
T, 

x = x i 
y = y i 

A x = x 2 — x i 

20 Ay = y 2 -yitl, T)Vzl U XA^^ifl e KttLT 
e = 2eAx <a»Htt=-l/2) £: LTtfcfffcii*. 
it»e>«#** 1 / 2 £i±<0»^tt 1 *ffifc*»«infc5fc© 
^<>Mc^3£y£Jfft]£-ti\ fi»©«Sr**l/2*j« 

e6RKSIMt5&6i:, ««S3Ses&^6 r i j $:^gC 

[0 0 2 9] 2T, Xf7"/S 1 0 0 -mfiJRCDjfijSu 
50 *S-'SWJS8SC0^<hUT, x^fUlC^^TteU gainx£^ 
f±JU yffiatCO^Ttt, gainy ^ffffi-T^o CC04§ 
£\ BBJfi^OxJS«ttfromx, BBj&^<^> y ffi«ttf romy, 
*S,£a>xffi«teto.x. ^Oylgfito.yT^LT^ 

fUT, xJ&«lCO^T<Z>SOiftffSttt, »^Ox 
JS«to.x^&BBS&,'S^)xJffi«fromx*»ffUfc 5 b«>, O 
^0 (to.x-fromx) iltg^n^o Rl^tC, yffi« 

^>yJSSfroniyS:«fi[Ufcfe<7), (to.y-fromy) 

ttTg^ti^o xf7ys i o 

ita) ft-tn-enxftSfeir/yftsico^TtRffr 

fi»J^.tf, xffifil - Cttdeltax=abs (gainx) <hlT 
Jgg-r^o deltaxttAx = x 2 -xitCffiaTS. yffi 
STtideliay =abs (gainy) <hlt^It*^c delta 
y«A y = y2 - y itCfflSTS. 
[0 0 3 0] ^(/^T, Xf7^S 1 0 4Tfi^C0#}^ 
»^OJffi«Oxffi«OSgainx <Z)WF^«:*JB'JT^, gain 
x**IE<0<fc€?«;X^y :/S 1 0 6l3Jt^T^atex= 1 
t7 hi, gainx ^ TO j OttliXfy^S 1 0 8 (3 
50 it^'^r^atex = 0 t'ir y h £ ^tCgainx tfftot* 
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HXfy^S 1 1 0 ClxiA>Tratex = - 1 \Zily hT 

Xf7^S 1 0 6— Xt^^S 1 1 OCDftnfr&m 
£<h, Xf^ys 1 1 2\zmtSo Xf^^S 1 1 2TB 
»^ffi«Oyjasao^gainy(7)«F 
#*fiJS'J"r«> a gainy^IE<0<h£teX^y:/S 1 1 4 IC 
i^Xfratey = 1 \z±y bU gainy^ TOj ©ittt 
Xr^^S 1 1 6tiiA/"Cratey = 0tC-fey hi, £ b 
(Cgainy^ao^^BX^^yS 1 1 8 Kit A, "Crate y 
= - 1 t'-tr^ K*T^)o Xt7^S 1 1 4-Xt7"/S 1 
1 8 CD{pjn^£#££<h, 7f7^S 1 2 0 KittTo 70 
[0 0 3 1] X^y^S 1 2 OTttattOxffiS^fpJO 
«*<Dlft»ttdeltaxi, y ffi«#fi<0«#<Bffi»ttdel 
tay i*H:|fcU del tax **del tay <fc 0^:^ 

wsu-r*. xffis^fatyM&frfiioiiftss 

><DRM^K:Tsa>£ft«T5fc«>X?*2>. delta 
x>deltay<D<h^ <T&*>"5> TRUE(0^^, t^to 
©SYESKlfiS) tt, Xf7^S 1 2 2 ^StA^X?*-* 
>R^JS (main delta) £rdel tax \Z~tZ> 0 
itii (main_delta) <hLT7>y-/\-^ftiDbT^ 
**** ^X^TttRJtJC^^COT?, CC0T>y-A + -^ 20 
^fflg-T^o 7T7^S 1 2 4T1t^KSl3S (su 

b delta) £rdel tay \Z~$~Z> 0 f<£&, ^ffi_tX*te (sub_de 
Ita) ilT7>y-A- £tt2jnbT^£3^ 

X?, Xfyysi2 6T^^>ft^77^ (flag) £T 
RUEi:Lta70XT7^S 1 3 4 tCittf „ j*-f >ft 
fey?# (flag) te^ORHJg (main delta) Srdelt 
axl: fcSl^ideltay {Cbfc^S^-TfecOT* 

— deltax^deltay C7)<h^ Ofttfc)^, FAL 
SEOt^, ^fcfl>£>NOl;:fBS) te, xf^^sn 50 
8 Kit/uT^-T >RM*S (main delta) ^deltaytcT 

#C^X?, X^y^S 1 3 OT-y-^RSJS (sub delt 
a) £deltaxtcT£o &^XN XT7^S132W-f 
>&/£:7^ (flag) 4FALSEClTH70Xf7 
/S 1 3 4 KSiif. 
[0 0 3 2] M8 \Z&Q* Xt7^S 1 3 4TMS<^ 
J&^Oxffi«»C«ST* hdotx [0]£HJ*fij£<Bxffi 
WfromxfC-feu; h"TSi:i:t>^, Itfi<Bj&j&(Dy 
ffia-T^) H7 hdoty [0] *H^«Oy jSSfromytcir y 

^ntccfco, »^HyKo*s«3i«»ssn 40 

£<» <*C^X?* Xfy^S 1 3 6X*I^C< xffi«;£|6j(0/1 

— 9 p x SM^a^xJSSfromxfr-fey htSti: 
t>(C, yffi«^r&I©/1^^ — ^ p ySBB*fijft<OyJS«fr 
omytC-fe^ bT£o &HX?, Xf7ys 1 3 8 T'^ifl 
e£:error=2 x (sub delta) — (main delta) 
3&>5>3R«>S. COSt;: «A«e = 2*Ay-A 
x CD J: ^ Kites. 

[0 0 3 3] &(^X?, Xf7^S14 0X?#-f >^ i £ 
ttfflti [0] tC-fe^h-T^o ^O^iBilMMt 
£ h£JH*f^£LT^< fcOX?, [1] «CSfiE»tC 50 
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«tr3T^>^U/>h3n5. ^Xr, Xf7^S14 
2T^>^i/d^OI5iJS (main delta) <fc0/hS 
^fc&fr&m&lT*. TRUEOt#BXf7^S14 

4 K^XTR^Berror^error^; 0 "CftS^S^SrWBU 
"TS. errors Outfit Xf7/S 1 4 6t/i'> 
&fe7?tf (flag) ^flJS'J-r^o pW>&>£:7^ (fl 
ag) OTRUET^ntfxJSi^^^>l5i^ (ma 
in delta) ICRJESnt^S^S, Xr7^S14 8t; 
jtAyT^lHlCD;p— ^>CDyffia^^]C0/^^^— ^ p y * 

py = py +ratey 

[0 0 3 4] "A^X\ Xfy^S 1 5 OT^tHl^;^ ? 

error = error— 2 x (main delta) 

5. Br/Xf7ys 1 4 4KK-3TIrI«co;1/-- 

ySrWDig-T. — Xf7^S146W>ft£7 
^ (flag) ©*jaU«8**<FALSET*ntf> yffi« 
<DJj&*'t >&mm (main delta) KS«££nT^££ 
flJSfflT, Xfy^S14 4^5Xf7^S15 2i:» 

1Kb, ^|HlO;i/ — ^XDxJSS^IpI^/^^^-^PX* 

p x = p x 4- rate x 

#:^XN Xfy^S 1 5 OKjt^, ^@OJ!/-f>a)R 
Sl3He*fl(HBS[||CSCt«eoTtfl*"r*. Xt7 

ys i 4 4 \zmr>Tmm<D)i—7&m?)&'?<> tLx, 

Xf7^S14 4X?R2£Jgerrora*error<0 KteSt. 
Xt7^S 1 5 4£fia*5. H±©Xf7^S 144- 
Xry^S 1 5 2©fflatc<t0> ^ORSlJB (main d 
elta) OfflS^fffcnSo 

[0 0 3 5] *^X?* ItyRMJg (sub delta) 0)WM 
\Z&Z> Q £?\ Xf7^S154X^<>^77^ 

(flag) fc^JgiJU ^Oft^^^y (flag) «RU 
EX^nH xffiS<©**^-f >Ri|3S (main delta) 
(CK3£$nTl^^6> Xr77 P S 1 5 6 KiiA/T^lel 

trim-*. 

p x = p x+ratex 

&^T\ Xt77 p S 1 6 OX^0^^-f >^iJ|e 

error = error-t- 2 x (sub delta) 

cntCcfc0> RMJSedt-tt^RSIsub del tad J; o 

ftt^c #C^X?* Xfy^S 1 6 2TxJ^H^fS]C0^[Hl 

(Ofr—fxa/*?* — * p x©te&it«<0xffi«fc:*he 
"T5 H y hdotx [ i + 1] £-r&o mV)<D)V—^>^\^ 
i = 0T»5^e>, dotx [ i + 1 ] = dot x [ 1 ] £t£Z>* 

-d£q, i h«ttntnfcxffi«<oKy i-do 

tx*<atHi$nS, Xf77 P S 1 6 4X*^ > 

* i [1] *£W-<>^U*>HU RtfXf^ 

5 1 4 2 CI^XJlz-y^Bt) jg-To 
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[0 0 3 6] — -ft. 7 7-7^3 1 5 >&J£y? 
# (flag) <DmM1&$k&F AL S ET*tlH yffi^co 
#^;>W>g^J£t (main delta) l:i^$ntl^i:fiJ 
SrtT, 7f7^S 1 54/)^Xf7yS 1 5 8C»K 

py = py + ratey 

^tCDWi, Xf7^S 1 6 0 \ZMfr, ^(DJls—^XDV 

7^5162, Xf7yS16 4^II, S^X^u/y 
S 1 4 2 (C^^T^-y^^OJgTo fit, 

Xf7ys 1 4 2T*4W >^ i *^-f >KSUS (main d 
elta) 6Ui Z.<DV7)l—?->%:%$:-T-rz>o ZL 

rS^SBresenhamj XASffl ^T, SEftfh 

[oo3 7] ^i?^&mT-?mnt&wo)vzf)i-^> 

xfliBtt2jS<7)3>HD-;i/7p^>h (p 2 , P 3 ) 
2^t©7>*-#-f>h (Pi, P 4 ) £J;oT5£S£ 

»^-r>h (Pi, p 4 ) <httft»©p«i<7)2,-at?, 

OffiStt, 0fl*.*£Pi (xi, yj) , P 4 (x4, y 4 ) 

p 3 ) £\z&n<nmwjj&fflWTz> 2*o^iT, & 

^OffiStt, 0*JAttP2 (x 2 , V2> * P3 <X 3 . V3> 

B (t) = ( 1 - t ) 3 • P i + 3 t • ( 1 - t ) 2 *P2 
+ 3 t 2 • ( 1 - t ) • P 3 + t 3 • P 4 
fztcL, O^t^l 

t «o^e> i <om<D&M\z$£fc'rz>fc*b. o*>e> lorn 

*3. 0»JAtf t = 0Sr_kitK:RVr*£* Pi (xi, 
yi) £&0, dttti— :»o«|jft£*-r. £fc. t = l 
£±5£t::ftAT£<h, P 4 (x 4 , V4> <t&9, CtUi 

[0 0 3 8] Xf7^S 2 0 0T#-f>^i$ 

[0] tCiz^hU Xf7?S 2 0 2t«StSt = I 
/niLTlHitS. #-f >$M [1] StCO^U 
hSns*><B-C*3fc#. ^Sc t £n \Z£-DTt&n 
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Xf7yS 2 0 4Tlitn^tn=l. 0- 
t tzZ&Z&iTi&WlrZ. #C^T, Xf7^S2 0 6 
Tf^^xftSB (t) <D^&t <D0m<Dm (TKt>*>* 
t = l) OxjffiSJC^^T^SCt^oTiSiRT-So 
s x [0] = t n x t n x t n x p x [0] 
= ( 1 - t ) 3 • p x [0] 
= ( 1 - t ) 3 • P, (x) 
px[0]H7>*-W>hPi©xffiST*5. 
T, Xf7yS 2 0 8T^yxftiB (t) C0^g( t CO 

io lmcom t) <oxms\zz>^x^\z^ 

s x [1] = 3. Oxtxtnxtnxpxll] 
= 3 t • (1- t) 2 - pxtl] 
= 3 t • (1- t) 2 - P 2 (x) 
p x [\]\tzi> hD-M<>hP2^xIgT^^ 
[0 0 3 9] &^T\ 7x7^5 2 1 0 Tr^^xffi&g B 

(t) co^gct^»2^co^ er&fc)^ t 2 ) coxffia 

s x [2] = 3 . 0XtXtXtnXpx[2] 
20 = 3 t 2 • ( 1 - t ) • p x [2] 
= 3 t 2 • ( 1 - t ) • P 3 (x) 

p x [2]tt3 > h D^>f > h P 3 OxfiST?*S, #C 
^T, Xf7ys 2 1 2T^yift8B ( t ) CO^^ t 

<D3m<Dm cr&t)^ t 3 ) ox^sico^t^ciD;: 

s x [3] = t X t X t X p x [3] 
= t 3 • p x [3] 
= t 3 v P 4 (x) 

p x [3] te7># — > hP^xSi^^o 
30 [0 0 4 0] 7f7^S2 1 4-Xf7 7"S2 

0 0 1^^1, ^^xffiggB (t) CO^SSc t <Dymm\z 

UT^yxftiB (t) <D^& t COO^CT)^ ("T&Jb 

t = i) ©yjswto^T5fcic^aeoTss[#'rs, 

s y [0] = t n X t n X t n X p y [0] 
= ( 1 - t ) 3 • p y [0] 
= (1 - t ) 3 • Pi (y) 

p y [0]tt7>A-#< > h P i©y ISTSS. ^ 
Xf77 P S2 16T^yxftiB (t) <D^& t <D 
40 im<Dm (?Ut>*>. t) OyffiSKO^T&aXfiEo 

sy[l] = 3. 0XtXtnXtnXpy[l] 

= 3 t • (1 - t) 2 • p y [1] 

= 3 t • ( 1 - t ) 2 • P 2 (y) 

p y [l]ten> K d— > NP 2 <?)yi^t^^c 
[0 0 4 1] #C<^T* TsTy-JS 2 1 8T^yxMB 
(t) co^» t <D2m<Dm t 2 ) coyj^a 

s y [2] = 3 . 0 X t X t X t n X p y [2] 
50 = 3 t 2 • ( 1 - t ) • p y [2] 
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= 3 t 2 • ( 1 - t ) • P 3 (y) 
p y [2] > h D-;i/3l?>f > h P 3 OyJifiT-»5. * 
t^T, Xf7yS 2 2 0Wxft|B (t) (7)^§C t 
<7)3SH(7>JS Or&fc-S, t 3 ) ^yJ^tcr^T^iUC 

S y [3] = t X t X t X p y [3] 
= t 3 • p y [3] 
= t 3 * P 4 (y) 

p y [3] fci7'>#— #-f > NP 4 Wy«aT*5. 
[0 0 4 2] HlOKftO, Xf7yS 2 2 2T^yx 
ffl^B (t) ±W>hi*<>HB*g8l:±^t 
»WIT*«^«>«IKl5e*Oxffi«bx [i] , yffi«b 
y [i] ft«ttltt*fc, bx [i] =by [i] =01: 
ht^o %i^T\ ^f^ys 2 2 j £ 

*a«Bffl[ [0] \Z&%, ffiKX^yT'S 2 2 6T*ffimi£$k 
(Dxmmbx [i] i<fctfy«||by [I] ft-tn-Ptt 

bx [ i ] = b x [ i ] + sx [j] 

by [ i ] = b y [ i ] + s y [ j ] 

&^T\ Xr7yS 2 2 8T#-f>^j^ [4] «_hlC 

&ofc*>Sj&>&*Jgi]U [4] TfeStcOtStt^-Sru/^S 

2 3 0lCitA,T4W >^ J ft [1] ifcH*-f >£MJ*>h 

T. ^T7^S 2 2 >^ j 3&* [4] JEUifcfc:-5 

XT7 7 p S 2 3 2{:fi^^. e 
[0 0 4 3] #T^T% ^f7^S 2 3 2T*^>^i^ 

ys 2 3 4 Kit A,T?stW i * [ 1 ] fc'tf-f >^7 ij * 

>bu H8©xfyys 2 0 2i;so, H«6o;k- 

£«SD5gTo fit, XfyyS 2 3 2T*<>^ 

tcLT> *-f>^i£: [0] 3&>£ n£T-f U h 

CitdctoT2^coa > hp— ;i^^-r> h (p 2 , 
P3) 2,£co7>#-4W > h (PK P 4 ) tcj;^ 

Tgi$n«»^i?xftjgB (t) ±<7>,&£3stbu ceo 

^v>xft«B (t) ±<Otf<1 > b >b 

[0044] a ^—m^m<D^)v-^> 

m\ 1, Ell 2 tt^-f ^D^AK&tf £X^y :/S 
t5MXfyyS4 4©a(3^L)!lI©3'6, ^1^ — 

r'^S 3 0 0-CA7-xU7^^iJ7t5. ^niCcfc 
0, «im*fe€:S£»ft£&*£T<BXU 7**— 0.4? ij 
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"t^ffi^^^Cflag^CTffl^^T^o a^-ttlB?^ 

[-1] ^^-«S8^^^= [-1] t 

[0 0 4 5] EI 1 3 ^fllTtt* *7i?x.i7 

0, fetien^ct^c^oTt/^c fit, s-^-y^ 
x^ hM7-at77M« [i] K&sfctftc 
jc*tjc-rs*7-«»7 5^RC [-1] 

a>£ [1] "TSJcSic&oT^*. Xfy^S 

3 0 4TttW>^iS [0] tC^U7U Xf^yS 
3 0 6t^>^j £ [0] l^'J7n. *<>^ i 
fJIffi±©7^f > (OTAfri, 0A^ 5 2 4STO7-f> 

[o] icr*^tic<tr)5>f >oa«!i)e$n, 

j = [o] tr-rs^ttcct 0 v-r >o±co h o**jt 

[0 0 4 6] 7T'^S 3 0 87?7<>*7- 

lcoior^ [-1] "y^y-ryn- 

(^OS^) lnum£r [-1] K!25£T£c ^-f>#5 
— lcolor«BBffl*|CO*^ — Srfg^-TSfe^TftSo * 

-rz>h<DT*&z> 0 <njnt>, [-1] tc^^n^c^tc 

^6{@&££T£<h, KtfM&^>/*-k£: [5] 

<&5fe^*S, IfcdbT, k = 0*t»&«5te&)&* 
fii<- KT, MB^fiOftS. ClfttCcfcD, Xf77 P S3 

[0 0 4 7] XfyT'S 3 1 2TEHft^^&C 

[k] [i] [j] ^^iJWT^o Kfi^lS&C [k] 
40 [i] [j] ttHft«^>/X-k(&«5fcflE£, ^lEl^ffl 

t&£o Kft^^&c [k] ti] [j] (Dnm&mtfl 

TRUECOifH Xt7^S3 14CI/uT*7-tt 
^^^^Cflag [k] ^JR^f cntCcfcO, 
fflffi^^ >/\ + - k \ZX-z> Ti%m $ tlfc EBfl^^^i ^— « 
m7 5ff& [-1] d^gfibt [1] Kfc*. bfc^ 

Xf7yS3 1 6 T^-f ^ — 1 colors 
50 gr^%$:AfLZ>£.Lb\Z. 7 -f >A— I numtCgfl 



19 

entitle, tt©Hftinw«ji£a3ft<ft#sna. & 

Xt7^S 3 1 8TgBffiigg^>A-k£ [1] fz 

[0 0 4 8] Xf7ys 3 1 2Tgflffi*SMfeC 

[k] [i] [J] <Z>W»iB*#FALSE©£Stt, 
Xf7^S314, Xf77 P S3 16^yt>yiTX 
f7ys 3 1 8 ICiifro It^oT, £o<h^teof 
B§ffiS?->A*— k£* [1] yctt^^U^Oh^n, 1^ 

[0] #Si^«jfc«K:tt& 

^) , TRUEl:»RLTXf7^S 3 1 2 CM^T^ 

-7*mvmT<> fit, ;i/-yo^o?ibfCcfcD> n 

ffli^>A— k**53&>S4, 3, 2, 1 tl^pcfcSKIE 
#±rt*oT, k = 0fc&££, — SiB^ffiflcKKi&oifc 
<h*(J»rUTEl 2CDX5 = -^ys 3 2 2 KftttS. 

[k] ^se-r^ct^cto, fe*aswppj*^>ie»n 
[0049] gii2ic^D, mmm^^-i >\zmlx^ 

f7^S 3 2 2T1iffi«t>A-k$: (n) (ClS^T 
— k£ [6] tcK^-TS, BHffliSI±>A— klifl^/hS 

#C^T% Xf7yS 3 2 4T^7-ttl77^Cfl 
ag [k] ffi [-1] K:^b<&tAt^T&£7^ Ttet) 

[k] !--l<hLT^^n, r ! j (D&n\Z ret 
»J TgS (not) STTSTfeOT**. Xf7^S3 

Cflag [k] ^WSfT§:^^IftlTt^o 
[0 0 5 0] #7-tt!8:7^i/Cflag [k] ffi [-1] 
K«L<&^#JB (TRUE) 7:*tttf, Xr7^S3 
2 6 (cit^;^-AV:7 7Cbun;:Hffli&^>A— ^ 

kcofflft»Jc»LTfe^a6tlSCt^&«>. ^t^T, 
Xf7^S 3 2 8THft«t>A-k* [1] fc^T^ 

S. #;^T, XT7^S 3 3 0taflSt>A-k^ 
[0] SH^ajtancteft: 
^T^tt^ttffiT**) ^S^SrflJgiJTS. k = 0T& 
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»n« (^*Uco;U-^>T^5fe^^Sii5H^oT^^: 
^) , TRUEt;MLTXf7^S 3 2 4l:ioT^ 

-y*«oii-r, fit, ^-yoaoigwccfco. n 

tt«l^->A— k*t6A^6>4, 3, 2, 1 <h n-J «fc 5 t-WI 
W?JbT, k = 0 ^7^^)ch> -#Sl^ft^{C7^o7t 
^WBfLTX^y^S 3 3 2 K ft — Xr^^ 
S 3 2 4T*7— «ffi7 7^Cflag [k] [- 1 ] \Z 
&L\t*Vtm (FALSE) Xt7^S3 2 6 

$:yt>yLTXr7ys 3 2 8l;Itf 0 bfc/^T. 

70 u<Otftt*7-n77 7CbuflCaffl»t>A-k** 

Atl^nf, ^0ft££nfcKfll^>A-kOKft^ 

«5fc«£><g;^BIffl«§ia> ^-Ay 7 7 Cbuf \zm&U 
± > A* — k ifi A n & tl -5 . 
[0 0 5 1] Xf7^S 3 3 2Tte^-f >#^-lcolor 
[-1] K^L<&t^ffiT&£7K "T&:;b^B§ffi*£ 
0*7 — *«Jg^$tlfc^5^Sr*JgU-rs, &*K COW 
ffll^P-^t - h Tricolor ! =- 1 <hLTS£*l 

^-r >*^— lcoior^ [-1] \zmv<u^^mx 
20 *n« (BBft«(7)*7— ^j&sstiT^^ntf) . xf7 

ys 3 3 4(CxtA,T^-f >±>K— (^-T >#^) lnum 

a*# ^-a *y ^ 7 cbuf <t o /jn* ^sa^jpjgy-r 

iiy—rty 7 r Cbuf Kte«&K<0Bi^ffltlG>fia*AS 
v-f >^>A— (^<>#^) lnum**#5 — A-/ 
Cbufcfc 0 fe/h^ttntf, TRUEtC^KLTXr 
y^S 3 3 6lCit^ 4W>£M, j fc<fc o TJtJtSn 
S7<>*5«t^Hry color [ i ] [j] (£* 

T, *<>^fl^7-<i:^5) *«5teK<0iBi^1' > 
^■7 — IcolortC-tr y h U ^CO^, Xry^S 3 3 8lC 

izm^tiz>z.h\zfcz> 0 

[0 0 5 2] — Xf 77 P S 3 3 2T7^>^7-lc 
olor^ [-1] t«L/li«J| (fflft«0*9-3&«*B«S 
tlT^^^#cffi) Xr7yS 3 4 0f:ML 

T#-f >^«^*^-color [i] [j] ^r^^-^Si 
^^^Cflag [Cbuf] \ZHy HTXfy^S 3 3 8 
Kiitr. ^3^— ^Si^^^Cflag [Cbuf] \°tny>r!f 

^ H (tf«) ^Ac, Xf77 P S 3 3 4t 

"y^y-ryn— >#-^) inuin^*7-/i77 7C 

buf£4±co<J:€MCtt, FALSEI:»RLTXt7^S 
3 4 0{Cit^, f^^tC^-Y >^}f^^^-color [i] 
[ j ] ^tf^-^my ^^Cflag [Cbuf] ic-try hi 
TXf7yS 3 3 8 izmtS* Lfz&^T. C^fef 
<Z)Hft»lCAyi7>/7'>> K (»») Ofi^iStl*. 
CCOct^tCLT, ^[elcD^-r >^ i , jtCcfc^Tfg^^ 

5^ fi^asntot*. 
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[0 0 5 3] #t^T, Xfy^S 3 3 8T#<>^ j £ 
[1] /ffrt-f >^U^>HLT*«)Hy hJCgPfT-TS. 

^j^ndot (0iJA^ 1 X^g^cfttTndot- 2 5 
tt*l«H 1 1 ©Xfy^S 3 0 8 fcgS^TI^filG^— 7- 

>^«Dji-ro cntccto, ?>TttiRii;7 

IT, Xr7yS 3 4 2T^>^j^ndot 

2 5 6 HyH ^TfiJjiT^i:, l^-f>©£TG> 
Fry hfC^^T*7-R3tjffla*«»TUfctW»fLTX 
T^ry^S 3 4 4 JCftfrtS. Xf7yS 3 4 4TW> 
* i * [ 1 ] fd^-i >i7*)*>b LT*A<0 7-f>\Z&fr 

sSO^i inline 1 II^fi^tT n 1 ine 

= 5 2 5*) ST©Jgbfc*>5*>£«g'JU SUiiLT^ 
fctttltfEll 1 ©Xfy^S 3 0 6i:goTR«Ky h 
*ffi5rr*>tW >^ j £ [0] twHLTlRl«co;l/— ^> 
£fcg9jg-To CftKcfcO, ^fclUWI/— ^>Ttt*co^-f 

xc»ff bTraa^ffls^fftons, fit, x^y? 

S 3 4 6T^>^ i ffln line (#JAtf, 5 2 5*) S 
[0 0 5 4] CcoJ: -5 (c, lII^7<><hH7ht:» 

«H4Jc*TJ:5^i6l«i|&©*«ffl: (ffif», SS, *<D 

[0 0 5 5] H^g^ffl.g<oig(gggijB 
n^o ei 1 4 tc^i-i^c, mx^myj^ 1 
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Ifr® 1 0 0rtC0 = ftJgC0»*J^ffittHl 4tC^TilDT 

UTttfi^Jg 1 0 0O4^\&TP£#fiJ4>^£ 
U \&ME.&M . , , <D&J&\zfom 1 5 \ZtfT 

/O [0 0 5 6] A. it^H^^^y l/-^ >//(zi:^{ifi 

TV , T3*]H^<h-r« = ftJB 1 0 2 tcajgrsfecT 
^©ch^, fift=ftjg 1 0 1 ^bE^J^ 102a, 

ftjg 1 0 1 <Dft&(Dftfc<Dj$LP<Dxm9i\Z* &m±<D& 
V\. V2\Zttfo£-&Z>£, 
20 Vix = V 2 x = Px 

T^$n^>o *fc* «F^jSP<i:ffi^TitCOtBJ*ffiBv 
r ORffili 

v r =Vi x/Ti x = P x/Ti x 

<fc&£. ffl±<B.£Vi<7)yffigfci;Viy = 0T* 

V 2 y = T 2 y * v r 

30 pr= (V 2 y-Viy) X (Py-Vjy) 
= V 2 y/P y 

= T 2 y • P x/T 2 x • P y 



vr 




V 2 * <Bjffiffl 




vr 


X 


= T 1 ' x • 


v r 


vr 


y 


= TT y • 


v r 


v 2 ' 


X 


= T 2 ' x • 


v r 


v 2 ' 


y 


= T 2 ' y * 


v r 



[0 0 5 7] J^_hC0^-^^b, «i^ZMl0 2 

<V 2 ' x-VT x) : (P f x-VT x) 
= (V 2 x - Vjx) : (Px-Vix) 

(V 2 ' x-Vf x) X (P* x-VT x) =prt 

P f x= { (V 2 ' x-VT x) /Prl +Vi' x = 
(TV x-Ti' x) x (vr/Pr) +Tf x-v 
50 r= <T 2 ' x-TT x) X { (Tjx • Py) / (T 2 



(13) 
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y • Px) } X (Px/Tjx) + Tf x • (Px/T 
ix) = (TV x/Tix) • PxH- { (T 2 ' x- 
Tf x) /T 2 yl • P y 

[0 0 5 8] [pJ^Kc IT, ^Mm<D = &M 1 0 2 Z>4#^ 

sr. 

(V 2 ' y-Vf y) : (P* y-Vf y) 
= (V 2 y-Viy) : (Py-Vjy) 

(V 2 ' y-Vf y) / (P' y-Vf y) - prt 

P' y= { (V 2 ' y-VT y) /Pr} + Vf y = 
(T 2 ' y-Tf y) X (vr/Pr) +Tf y-v 

r= (T 2 * y-Tf v) X ( (Tix • Py) / (T 2 

yPx) } X (Px/Tix) +Ti' y- (Px/T 

ix) = (Tf y/Tix) * Px + { (T 2 * y- 

Tf y) /T 2 y } • P y 
[0 0 5 9] ZL<D£olZ, Ti, T 2 , T 3 «rM^<h"rS 

ilftEftf 10 1^, ]Mj&T 3 C0{4fi£^*&^T. 

Tf , T 2 ' , T 3 £]M,&<h^£H;ft^ 1 0 2\zmj&? 

z>m. &mmv>\^ft=ftm i o i <0rta$<B«^j£PG>x 
tt, saiiintfw^psffiiffites^iJSETsR^woS' 

P* ^LT*«)SCt*tpIffi«:^i:*lc5|cLTl^o L 
^t>, £CO<h#M,£T 3 CO{4Hte^*&^<0T, I^fC 
ifcfifc:^— 9ifi / Pts.< xm$5o Lfc^oT, dictate 

[0 0 6 0] B. m& = ftmCD7U-^ >?\Z^Z>\ilW 
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C m& = £iM 1 1 U^Eftil 1 2 

ftjgl 1 1 <75rtBSO«rffiO^P(Z>yffiatt, »jS±0^ 
Vi, V 2 \Zttlt>i<l£&£.* 
Vi y = V 2 y = P y 

TSSns. Sfc, 4*SjftP£Kj*Tii<0«#4fcBv 
r coiH^te 

v r =Viy/Tiy = Py/Tiy 

j# [0 0 6 1] ja±^V](7)xjii^Vix = o 

7T£>£o — tt^H^^l 1 l<D&m±<D&V\* V 2 
*«F«^(PilH-«T 2 4:«)ffi#ti:«v r<0H«JC»*S 

V 2 x =T 2 x • v r 

pr= (V 2 x-Vix) / (Px-Vix) 
= V 2 x/Px 

= T 2 x • Py/Tjy * P x 



20 vr , v 2 " otfSfa^atcfc^Ta-rcit^-c*^. 

V i * x = T f x • v r 
VT y = Ti' y • v r 
V 2 ' x = T 2 ' x * v r 
VV y = T 2 ' y • v r 
[0 0 6 2] &>±<DT—#fr*>* 1 1 2 

co!#^p' oxffi«tt, &<D<k?t£m&mmT*waT* 

(V 2 ' x-VT x) : (P' x-Vi' x) 
= (V 2 x-Vix) : (Px-Vix) 
30 t^v 0 ±L~D <£>T\ 

(V 2 * x-VT x) / (P* x-Vf x) 
= (V 2 x-Vix) / (Px-Vjx) 
= V 2 x/P x 

m 1 6 \Z^~rh<Dt$m&E.ftM<D7U—^ >tf\Z&Z>& = p r <h^3Hffia*J$5£T£. Ifc^oT, :Opr^ 

■8»2©«T*0, Ti, T 2 , T3«rM^<t-rSitft ffl^TW^P' (7)xI6^^<l:, E*T<0 «fc 5 

H&Tgl 1 IS, Mj&T 3 t3ffiB£&*-£:^"C, Tf , £ e 
T 2 * , Tz&M&t'f&E.Mm 1 1 2llS^t5t)(0T 

P* x= { (V 2 ' x-VT x) /Prl +Vi' x 

= (T 2 * x-Tf x) X (vr/Pr) + Tf x-vr 

= <T 2 ' x-Ti' x) X { (Tiy • Px) / (T 2 x • Py) } 

X (Py/Tiy) + Tf x- (Py/Tiy) 
= (T 2 ' x-Tf x) /T 2 x) • PxH- (Tf x/Tiy) • Py 
[0 0 6 3] mm\ZLX. 1 1 2 <D&& <fc^ 5 HflWjSSrr -SCOT, L^bt, :©pr^ 

,«P' <7)yffi«tt, ^^AiftiStKlfflaTlltaiTSS. ^T«M£jfiP' CDyj&ii£;£ae>££, ETFOJ^JCfc 

(V 2 * y-Vf y) / (P' y-Vf y) = pr S. 

P* y= ( (V 2 ' y-Vi' y) /Pr) + Vf y 

= (TV y-Tf y) x (vr/Pr) + Tf y-vr 

= (T 2 * y-Tf y) X { (Tiy • Px) / (T 2 x • Py) } 

X (Py/Tiy) H-Tf y- (Py/Tiy) 
= (T 2 ' y-Tf y) /T 2 x) • Px-h (Tf y/Tiy) • Py 
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[0 0 6 4] Z.0)J:o\Z, Ti, T 2 , T 3 *]M^frS 
TV * T 2 ' , T3«rlM^t"r* = ftJBl 1 2\ZW&T 

P' tUT**SCl^*^ffi^:ciSj|ci*UTli-5. U 

&««&SK:<fcO, I^AftiLTIl— 

[0 0 6 5] « ± 3 IC, fi;^^ 0 O<0|*lffl$*«R 
co (*llffim?tt8fi<Z)) fi^HftJ^ - fC^fiJU 

0, ^CfeS&f-* t LTfi*« 1 0 0 CDtMT 

[0 0 6 6] H17H, <HKfe«)*«&S6fl;*'&T»iB 

0J*tfS#£&*{MK*&2 0 1 fCttLTv— ^> 

xs^cD^^itfgtcs£oTflMM^2 o i z^mLtzmm 

0, S*i^§Mi2 0 1 lc*fc3-frfc 
— * — 5^3 >ffl^WiJ!jffl^:^7 ^— Si** 
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[0 0 6 7] ^(C, *«M«)»2*«i«»C^^THl 8 
-B2 0S«HLTK9JT*. 

x-r ^^t4/J^i>-^>x■7 :: -^sttgcil^T'm^^1±-s 

ry^tefflftcD/hS'— ^>X5*— ^^^SfJrM^fc© 
Sra*?TS^^^»f^$nsfeO"T»S. &*K ROM 

S1"^fyyS4 0 0T-f^7'fX (lOSBftffla) 
SfT"5o Cin^ckO, «i«CPUlrtfiDSll/y7^ 
W-->t7-fX, RAM3^7-^XU7W^U7, 

[0 0 6 8] Xf^yS4 0 2T'y-^r>X-fe 

y h*— FX-f y^*>LTliS^S^Sr ! PJS'J-r-5o 
A. i/-^r>Xir^ F^E- HOt€r 

30 f7^S 4 0 4Tvhy-ir>Xf-^ (1) — (n) * 

>LT^&yna, ^a^x^ys 4 1 6 t^K-r 
ROM2i:8Hi 9\z^T£o\zMmtU 

6^#ffiI(jiiIS^$^^^^co^^O/h^-^>X7 :: 
(1) - (n) Mttsnr^s. (HWfe^-^fi 

[0 0 6 9] g=/t, 1fiftC0/h>-- ^r>Xf-^ ( 1 ) - 
(n) tt»*i:«c4(H«teet'<0cfc5tt»HT?«*"r«> 

KtettSnT^*. W^tf, /h>— ^r>X^-^ (1) 
f«**« (A) , (B) , (C) /hS^-ir 
>X^-^ (2) KKSfflHl (D) , (E) , (F) 
50 S&tK /hy-^r/Xf-^ (3) tt£j&tif?R (G) , 
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(H) , (I) J^S&tK «TH«(C(5inO/hy— 5r> 

X^-^ (n) tt«JB1it$R (a) % <0) , ( r ) 
f^m o dCD^&i/hS/— ^r>X^— $ (1) ~ 
(n) ^Mi^ii^) Cit:J:0> ^ofcfttK^, & 

[0 0 7 0] mzS-Jutf-r^zmV, z/—ir>7>±<yb 
Fi:A^TXf7ys 4 0 4W->- ^r>X^— ^ 

(I) - (n) £g^Lfcfgtt, Xf^yS4 0 6Tl 

7 1 > L T ^ ^ n«X r 7 ^ S 4 0 2 \zm2>* * 
fc, IKX^7f^>LT^ntl Xfy^S4 0 8 
TRAM3i0y-^>7T-^XiJ7^) (ADD ~ 

{ (ADD +2} SflStCSK^nfc/h^— ^r>X^- 
^$7h7t§, C RAM3lCttH2 0i:^1"<fc 

o&&m<DV — 9^V7ifim'ti=>tlTt$r)* ROM2* 

So RAM307^XiJ7SKMt5t, HTW^ 
l:/^T^s. fflft^A^^^-^-^tt^Ff^fi6^- 

^-tKli?^ (A) (F) , A^y 

[0 0 7 l ] *<omz. /hf>-^->x^-^co^^xu 

7^3^T^£¥tf: (ADD - { (AD 

D +2} <fc^5#»Tjf5e) tbT«R»W6ftt^ 
So fit, ft/h^-^r>X-?— ^OftiWxU7^tt. 

&»*frrsxU7 11-1 6**&!K fl&jTLtf, XU71 

lttHUKSftjW-rsxuT, iU7i2tt»as»jflT 

x'J7, x U 7 1 4 ttfi©«8*»ttt5 x ij 7, x«J 
7 15IJS©/V7*»ttt5xU7, XU716HI 
4»lfrt<5XiJ7T*S. 

[0 0 7 2] Stf7P-ft-KOiBDSl:S0, X^y 
yS 4 0 8TRAM3(Dy-v->XT-^XU7C0 (A 
Dl) - { (ADD +2} SJft(ca#?$nfc/h^— 
>Xf-^^Xh7UctH i<Xf77 p S4 10T' 
y-^r>X7-^xU7 (ADD + 2**n GMJLfc 

ten = 3<fc&0, (ADD + 2 ifl 3 (c« L tttltfY E 

sk:#«u *L<«cwntfNo*c»tt-rs. 7x7^ 
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S4 10TNOWit(t X5^:/S 4 1 2 (Cit/uTv- 
-v->Xt-^XU707FI/X^>^ (ADD £ 
(ADD +3t:-f>^U^>hbTXf7yS402 
ICMSo 7F1/X^>^ (ADD *«— 

— ^Cfe^TXfy^S 4 1 0Xy-^r>Xf-^XU 
7 (ADD + 2**nlC«L<&S<fc (MxJi, 3^><Z> 

/0 <h) , 7 7-7^5 4 I4i:}itfxy-y->xf-^xu 
707Kl/X^>^ (ADD £f?tf [0] (CMUT 
Xr7yS 4 0 2CU^->t^o ClcOcfc^tCbT, M 

*3<ktttE-G>|*3« *RAM3l:)l*Xh7S 

[0 0 7 3] B. ^r>Xizy h^-HX&l^t 
y>X-try h : E-KX^77 c ^t>lXi/^ c i:tfn 
Xt7^S 4 0 2cofiJgiJ^j|I^NO£&0, Xr7 
ys 4 1 6 KiUST*. Xf^ys 4 1 6Xtty-v-> 
20 Xf-^X'J 7 CD 7 H U7s (ADD «r [ 0 ] CRT. 

*«lA5n5. Xr7^S4 18XX^7fa5 

4 CDX^- hX< y5 L *t*>Lfc^5^S2pJSijr-5. X 

^-hxi'77 c ^>ixi/^ t £ynn xt7>"S4o 

2 t'MSo 

C. X^-hXi'7W>bfei^ 

X^- hX< Xr7yS42 

0 (CHtA/TTX ^ — h77^S F ^ [1] T*S^5^€r 

30 ^VJftfPKjfcDT [13 *3<t^ [0] z&mzmoMT 
feC0TT*t), SF= [1] COi^^^OKjilj^^pJ 

[0 0 7 4] 0S*_fcf, SSJKX^yr/S 4 2 0 
-f>ttiSF- [0] IfJbT, £<Z)<h^ 

liXfy^S 4 2 0 <75*0giJ«*ttNO<t?a:oTX^y y 

5 4 2 2 (C^jlKTSo -7j, 2 0S«RCD;|,«-3 1 >"C* 

#J*.fcMSEics F = [l] [:^9Ti^iti:x^-hx 

5rlKbSF= [0] <hlXXT7yS 4 0 2l:i^) a ^ 
40 X^~ hX-f y9-(D*>mmz±->T®kM.1fc<DW) 

[0 0 7 5] Xf7^S4 2 2fC»KUfc«&^tt. d 
C17?**S5 5C0«**47 U7"TS. ^CUT, X^y^S 
4 2 6XX^-N77^SF^ [1] CtvHTStt 
=b(C, y-ir>Xf-^©««fl[«7HUXAD£ 

[o] »mz±yb-tz>o ctuz^o, »K$nfc/hv 

-^r>X5 s -^<Z)*»ttf«*« [0] #i£c£>[*j^ <«* 
/hy-v->XT-^ (1) ^IRSnt^St, » 
50 (A) ) ^6tt^tB$nsc<t(C«cS. £< 
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<a) =ad lo] &&-^mnm co 
=ad imm] gfi&t^ommztez. x^y 

\Z. IBffi^^^-^A-F^cfcr/Kffl^^^-^-^ 
A-F^ROM2^6MLT, RAM3ICP-FT 

[0 0 7 6] Xf 4 3 OTten- HLfc 

Hft»fPricx-^ A- F tcSrJ^THflttA- F 

<h<hfclC, Xf^yS 4 3 2TttfPfiELfcBHtt«A'-F /0 

fc(K«»#ffr«SnS. Xfy^S 4 3 4Tf« 

5 \zm^2tlZ> 0 7fy^S 4 3 4*85t, 7>tv7 
S 4 0 2 {iMoT{Bi^co;l/-y^^O^-ro 

[0 0 7 7] ^<Dm\Z^-i v>f >^ 7 7 Nffl-Sjjt ^ 

— JtSSMffOffl 0 £ £ <h K ± r> xm 0 £ S ft 

£\ Cl<Z>«2*ifiM"C«/h3>i^— ^r>X^-^ (1) 
— (n) d^a&JBScSn. -tO^^^BfaO/h^— ^r> 
Xr^WK^fe 1 iU±m/uXUfr&i±X±{£<D 

«»w*tu ^<D^wmmzfovxm*tu%$mife 
&\zwcfe-?z>z.t.tfx%, mmm^<D&&mtfmrt^ 

[0 0 7 8] ^IC, *«^0®3illtl«|{C^^TH2 1 
-0 2 3^r#raLTSiHJT^o *HMWJ±, 

0 1 \Z^~r%<D£mmx$>Z>&, X<7fS4^Cy 
dc^&> tt<Kfi^*^®Sii-S^*«S:A*-rsfc«> 40 

&\zm®z>i><D (T&fc-fe, ^coajgrassA^-rsi: 

£ Id Tab^>o )S:*3, ROM2 tt25JgfitfR 

02 1 fcMK»tefPfi£J&31^*< >yn^7A^t7D 

SfXf-^S 5 0 0T-f-yt7-fX (fflWffciBi) 
^ff^c cntCcto, «sj*.tfC PU 1 ftOftlU^X^ 50 
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©>f-yt7^X, RAM307-^I'J 7 <D9 U 7, 

[0 0 7 9] ^Tr* Xf7^S 5 0 2ty-^r>Xt 
A. ^r>X-fe:y h^E— FG>£# 

is- h^- fx< 7^*>UT^nn x 

f^S 5 0 4 Kit^, A*X<y^*«*fPSnfcA^5 
^£WJT£o " ROM2CI4H2 2l:ifJ;5' 

ffi&^TBHttttfPai^-^A-Ft, IBffl^cofe^fg^ 
•r^lBffl^*^-^-^A-F<htcK5>$tlTm^^x 

fkju HftiBfpfiE^-^A-Fo^n-enoe (ffiffiis 

[0 0 8 0] Br/yn^7AHM0, X-f7f5 0 4T 
A*X<7f«^^nT^§<i:^^, Xfy^SSO 
6TRAM3©>"-ir>Xf-^xy7« (ADD # 

wizxjj'znfz.^Mmm&x h7« B -cdji^ a* 

X-f y5 L ttiHM»ft*»S-«3:Sfll*SA*'r*^t^nI 

^nm: 0 , ROM 2 K^ft^«?R**>i<Tt>, 

iffe»S-r^^^T#S. A*X< 
— F^fecfc^U feS^tt7!)x©ck5^'f> r Tt)J; 
i/^o R AM 3 UliH 2 3 ICST J: 5 ft^l© 7 

-?xU7Wt6»tlTt3 0 t ROM 2*>e>K#.tfJ3*a 

fc^—^tt*r/c-rsxuT(cD-K$n«>. ram3^ 

Hft»Af^«7 ; -^'-Htt»FffflE7 s -^, Kffi^A* 
^-^-^-IBfi^F^^-^-^, rt^-tttB:?^ 
(A) -a^-tttt?^ (F) , ;V;jy7«)>HA 

[0 0 8 1 ] ^Offltr, A^X< -/^OtSff^cfcoTA 

«f«*»««xU7tt7 HUX#<>* (ADD K 

te^ftaBttJcw^-rsHftiistttt-rsxijTi 1-1 

6^*0, xUTl 1 ^ii^Mt^x'J 

7\ XU7 1 2t«SS»«tSXiJ7, XUTl 3tt 
M\Z&Vt2>yttR«i* : &:##l?%*VT* XU7 14tt« 
Ott»*ttttfSXU7, x«J7 15ttfi^-7S» 
i«nxU7, XU7 16ttf*»«t5XiJ7t* 
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[0 0 8 2] ^7P-ft- h(DB&W\zm*D. T.f-v 
^5 5 0 6TRAM30y-^r>Xf-^XiJ7CO (A 
Dl) #JfcKAASnfc&Jg«rffl£X H7Lfc«H X 
^7"S 5 0 8T^itX< 7^t>LTt^^§^$: 

wgij-r*. ^itx-r y^&*>isT^m-fn&. x^ 
-?s 5 o 2[zm'Dxmm<D)i-y , ^moMT. ^xix-r 

^©X««««:A*TS 5 t>OtJpJ»rUT^'7 1 !y^ , S 5 1 
OKIE*, 7Kl/^#>f>* (ADD * [1] fc>M 
>^U^>bT3 (ADl + ltt^,) o &^T\ X^ 
7^S 5 1 2T7 Fl/X^<>^ (AD 1) a* (»i»7 
K&o^S^fflgiJU AD 1 = (g^ 
T«Cttn«X^y 5 0 2 (CpoTH 

^•>7t-^X«J70 (AD 1 + 1) #Jfi, (ADH 
2) »*&, • • • • il/^ct^tcx K7snw<. ^ 
UT> Xf^ys 5 1 2T7 FUXtf-f >^ (ADD 
(i»7Hl/X+l) fCl?L<&£<h, Xt7^S5 
1 4\zm»X7 Kl/X#-f y$ (ADD £ [0] \ZM 
LXf77 P S 5 0 2 C'J^->t^o ClCDcfc^^bTffi 

[0 0 8 3] B. Z/—5->X±.y K^B- FT&^£# 
~>-^r>X-fc:^ h^E— Fx-f 7f^t>l/T^)S:tfn 
tf, Xr^ys 5 0 2 OWSU|g**SNOa:a:0, X^ 
7S 5 1 6£#lft-r*. Xr^ys 5 1 6t1iy-^r> 
Xf-^XU7^fgStl)7Kl/X#'f >^ (ADD 

£ [o] tcMTo ^tucctzo, vkmz&mmn&m&T 

5iWB^SA&nSo *^T% Xf7^S 5 1 8T*X^f 
*y 5^3$ 4<Z)X^— hX-fy ^f)^ > L fc^5^ & tfjgij-r 
X^~- hX< 7^*>LT^a&nH Xfy7 
S 5 0 2 (CH-So 

C. X^-hX-f 7^«*>Lfci:f 

0 ICiSA^TTX^ 7 — F X "f7 ^ S F [1] 

X^-h77^SFIt X^-hX<7fO 
*>S^(w«i;t [1] [0] S^SJCIftDig-r 

*>CDT&9, SF= [1] Ot#iHKftO»a*«*SnI 
ffilCTS:^. MAtf, SWfc:X<xy:/S 5 2 0 
f>THSF= [0] Lfc^T, £<D<£:£te 

Xf^ys 5 2 O^JgiJjeSttNO^ttoTX^y^S 
5 2 2 KjHrr*. — 2ISBKB^;i/— ^>T?, 0*J 
*.tfKKSF = [1] tc^^T^^<h^icx^-hx^ 

KLSF= [0] (hLTXT7yS 5 0 2l:l§o t3* 
0, X^- FX-f y^<7)^->»f^iCct-3TffitKi|&OftH 

[0 0 8 4] Xr7yS 5 2 2 IC#® LfcJg^lCte, ZL 
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5 2 4tX^-h77^SF^ [1] \Z±y hTZ>££ 
[0] #ife^"tr^h-r^>o cnt^ctD, >—^r>X^- 

*<7>^&mntLT [o] #«©rt**6K*mgn$ 

^diC^^o Xt7^S 5 2 8 TKjiU<£>g*£ 

J3<fctfHffiS#^ — x — *A--FS:ROM 2 /^<2>Se*m 
l/T, RAM3ICD-Kf§. 
70 [0 0 8 5] Xf7yS5 3 OTttP-HLfc 

EBftJRfP^^— ^ A- F KfficH>Tfflffli»A - F 

tth\Z, Xf7yS 5 3 2TW^b^SWA-F 

tCffilK^fPfiKSn^. Xf7^S 5 3 4Tl 

20 5lC^*Sft£. Xr7yS 5 3 4^1^«i:, Xf7^ 
S 5 0 2 ^SoTH«^;l/— ^SlSOig-r. CcOct^tC 

LTftii cos* t&5«Kte*^^$nT*^$ns. 
[0086] ^oftfiic^-r vo^^y hjaa** 

^^^«*«tc^i;TS*t^SiE(ffii^©S-8B{i^ 

-r ^ c <t 1*®^^ © a a fi**igr £ ^ 5 

[0 0 8 7] ±E#*Mi«TttBBft«*fPric-r*»^'<Z) 
Tl>£^\ rnfClBSfe^Ttt?a:<, MAfcfBXT^-f 

[0 0 8 8] 

50 [^B^coSi^] *5BW»c«t*atf. ^^-c^iii^ (0ijA 
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T*gJ&0T&£o 

[03] 0*«W©ROMI:»ftShT^5T-^** 
[04] I^HSS^J^RAMlC*&^$n^^-^^^T0 
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